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1	Introduction
In the previous meeting, RAN3 briefly discussed LTE-M connection to 5GC jointly with NB-IoT, with no agreements. It was decided to wait for RAN2 LS reply to SA2 and to prepare contributions for next meetings accordingly. The contributions should discuss the following potential functions to support 5GC connection: 
-  Support of Extended DRX in CM-idle 
-  Support of Restriction of Enhanced Coverage
-  Delivery of Expected UE Behaviour information to NG-RAN
-  Support of QoS
-  Relocation / mobility
-  UP solution
Meanwhile, RAN2 discussed connection to 5GC in last meeting, with the following agreement [1]: 
	R2-1902432	[Draft] Response LS on Completion of Study on Cellular IoT support and evolution for the 5G System	Qualcomm Incorporated	LS out	Rel-16	NB_IOTenh3-Core, LTE_eMTC5-Core	To:SA2. RAN3, CT	Cc:SA, RAN
Change RRC-INACTIVE to RRC_INACTIVE

LS is approved in R2-1902436 with the change above.




It can be observed from RAN2 perspective, that both RRC_INACTIVE and CIoT UP optimization are feasible as UP solutions for connecting eMTC and NB-IoT to 5GC. 
In this paper we discuss the support of extended DRX with RRC_INACTIVE as proposed in the WID (i.e., support of sleep cycles up to the NAS and SMS retransmission timers) and how to support extended DRX, with DRX cycles comparable to Rel-13 eDRX, in CM-CONNECTED with RRC_INACTIVE for LTE-M.
Discussion
In RAN#83, the WIDs revisions for NB-IoT [2] and eMTC [3] have both specified that extended DRX in CM-CONNECTED with RRC_INACTIVE will be supported with sleep cycles up to the NAS/SMS retransmission timers.
Connection to 5GC:
· Specify support for the following features [RAN2, RAN3]
· Support of extended DRX in CM-IDLE
· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)
· Support of EDT for Data over NAS and UP solution (see Note)
· Support of restriction of use of Enhanced Coverage
· Delivery of Expected UE Behaviour information to the RAN
· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC

 Note: Based on the outcome of RAN2/SA2 liaison exchanges, UP solution to be supported for connection to 5G-CN may be later updated.


However, given that SA2 decided eDRX shall only be used with eDRX cycles shorter than 10 seconds, i.e. shorter than NAS retransmission timers [4]; for CIoT UE using RRC_INACTIVE, we can observe that there might either be higher UE power consumption due to frequent checking of the paging channel or frequent RRC Inactive / IDLE mode transitions. Therefore, it is not clear why this eDRX limitation is needed, especially if UE’s sleeping period can be set to more than 10 minutes or even to hours. 
[bookmark: _Hlk536178942]Bounding eDRX cycles by NAS/SMS retransmission timers is harmful for CIoT UEs power consumption

Meanwhile, we can note on the network side that solutions already exist for handling longer DRX cycles [5]. In fact, from the highlighted parts of the TS 23.501 extract below, we can remark that there is no coupling between NAS retransmissions and long eDRX cycles for RRC Inactive. In fact, RAN has full control over the eDRX cycles and can simply return a NAS non-delivery signalling to CN. Upon receiving such feedback, the CN can then disable any NAS retransmission timers. 
TS 23.501 V15 clause 5.3.3.2.5  CM-CONNECTED with RRC Inactive state
[…]  If the RAN paging procedure, as defined in TS 38.300 [27], is not successful in establishing contact with the UE the procedure shall be handled by the network as follows:
-    If NG-RAN has at least one pending NAS PDU for transmission, the RAN node shall initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6,) to move the UE CM state in the AMF to CM-IDLE state and indicate to the AMF the NAS non-delivery.
-    If NG RAN has only pending user plane data for transmission, the NG-RAN node may keep the N2 connection active or initiate the AN Release procedure (see TS 23.502 [3], clause 4.2.6) based on local configuration in NG-RAN.
Note that sending back this signalling will have very minor impact on the CN since most of the functions to handle such returned NAS Non-deliveries are already in place for 5GC Rel-15 by the UE Activity Procedures in TS 23.502 clause 4.2.5.3.
There is no coupling between SMS/NAS retransmissions timers and eDRX cycle length; the eNB can return DL NAS signalling to CN as “NAS Non-Delivery N3 notification” when a device is not reachable during long eDRX sleep cycle
[bookmark: _Hlk4495059]Furthermore, when eDRX is used, the CN (UPF) can perform UP buffering instead of DL user plane data forwarding until the UE can be paged. A notification can be sent to AMF indicating when the UE becomes available, i.e., time until next paging occasion. Alternatively, instead of delivering time until next paging occasion, RAN can page the UE at next occasion and inform the AMF that the UE had entered RRC_CONNECTED state. In both cases the CN can re-attempt the NAS signaling or send user plane data. We note that this solution is already described in HLCOM section of SA2 TR [4].

When eDRX is used, the CN can perform UP buffering instead of DL NAS signaling until the UE can be paged 

From Observation 2 and Observation 3, we think that long eDRX cycles with RRC_INACTIVE should not be a problem since not much data and forwarding of data needs to be performed. The NG-RAN node could then simply feedback to the 5GC about the end of eDRX sleeping period and therefore inform CN of UE’s next reachability.
There appear to be no need for major RAN3 specification changes needed in order to support very long eDRX (similar to Rel-13 eDRX) with RRC_INACTIVE. eDRX in RRC_INACTIVE with Rel-13 eDRX sleep times can be supported, by combining observation 2 and 3

During last meeting, a company provided a LS reply to SA2 in [6], indicating that long eDRX with RRC_Inactive state is indeed possible, stating justifications almost in line with what is recommended above. Hence, we propose for this meeting, to send the LS reply to SA2 to highlight that extended DRX with Rel-13 eDRX sleep times can already be supported by taking into account the above observations. 
[bookmark: _Hlk535933740]RAN3 to agree to send the LS reply provided by [6] to indicate how NG-RAN can manage long eDRX cycles with RRC_INACTIVE
2 Conclusion
[bookmark: _Hlk3907456]In the previous section we made the following observations: 
1. Bounding eDRX cycles by NAS/SMS retransmission timers is harmful for CIoT UEs power consumption
1. There is no coupling between SMS/NAS retransmissions timers and eDRX cycle length; the eNB can return DL NAS signalling to CN as “NAS Non-Delivery N3 notification” when a device is not reachable during long eDRX sleep cycle
1. When eDRX is used, the CN can perform UP buffering instead of DL NAS signaling until the UE can be paged. eDRX in RRC_INACTIVE with Rel-13 eDRX sleep times can be supported, by combining observation 2 and 3
1. There appear to be no need for major RAN3 specification changes needed in order to support very long eDRX (similar to Rel-13 eDRX) with RRC_INACTIVE
We also propose the following:
1. RAN3 to agree to send the LS reply provided by [6] to indicate how NG-RAN can manage long eDRX cycles with RRC_INACTIVE
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